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This message is being viewed in an archive.

Thank you very much for copying us on the message below. | will pass the attached Power Point
presentation along to my superiors and colleagues here in the Region 6 office. You are right in your
assessment that this presentation embodies a discussion that is different from those recently made
available to us, in part because, as you say, it calls attention to rock heterogeneities. Here are some of
the points that | was able to grasp from this presentation:

It puts emphasis on details for in-situ solution mining process optimization, including details on fluid flow
analysis, the factors affecting fluid flow patterns and on effective ore removal.

The authors acknowledge that the methodology discussed in the presentation are similar to those applied
to enhanced oil recovery (EOR) operations (Slides 21 and 24), and some of the presented material can
be traced back to the petroleum reservoir engineering literature, especially that relevant to secondary
recovery operations. In fact, if a uranium rich solution could have at some point in time naturally flowed to
the surface through producing wells (primary recovery) in a project, | am sure someone might have
legitimately labeled the ISL process EUR (enhanced uranium recovery). Also in this presentation:

Slide 4 acknowledges the fact that aquifer formations hosting uranium ore could have permeabilities as
high as several Darcies, suggesting that drilling through these low pressure formations may not provide
opportunity for the development of a mud cake on the walls of the boreholes, while drilling operations
may be susceptible to loss of circulation. You may have already discussed this event with water well
drillers.

Slide 6, Slide 12 (notice the reference to “well field design”) and Slide 16 put emphasis on the fact that
well pattern may have an effect on the pattern of fluids flow within the aquifer.

Slides 14, 17, 18 and 19 discuss Sweep Efficiency, a measure of how effectively an injected fluid
becomes in contact with (sweeps through) all of the target volume of rock within a well pattern. The more
uniform the permeability is in a porous media, the greater the possibility that a radial flow pattern can be
achieved, along with optimal sweep efficiencies.

Slide 9 emphasizes the need for “Sufficient characterization of rock hydraulic properties”, an
acknowledgement that the pattern of flow of fluids can also be greatly affected by lateral and/or vertical
variations in, say, rock permeability within the geological zone of interest. Sweep efficiency refers to
lateral and/or vertical sweep.

The message in Slide 19 is that permeability variations across an aquifer affect the pattern of fluid flow,
whether a well is an injector or a water supply well. The authors seem to be pointing to the fact that field
experience shows that if lateral changes in permeability are pronounced, the flow pattern within the area
affected by a well might not be considered radial flow. If this is the case, a producing well's area of
drainage, for example, would not be shaped like a circle. For the same observed water production rate,
this drainage area could extend to a greater than anticipated distance from this well. It follows from the
above that estimated water velocities within a non-circular drainage area might be greater, compared to
those in a radial pattern of flow.



Slide 8 should probably speak of “No tailings or significant SOLID waste”, considering that in the in-situ
solution mining process the mix left in-situ, once the pumps shut down, could (or should) be characterized
as an operational by-product (i.e.: a waste).

Thank you again for sharing this information with us, please feel free to e-mail/call me if you have
guestions/comments. Regards,

Jose Eduardo Torres - 6WQ-SG

EPA, Region 6
(214) 665-8092

Mark Krueger

€.,

= 4 Mark Krueger rabitz 04/24/2009 11:13 PM

"Mark Krueger" <markkrueger@wildblue.net>

<rabitz@cinci.rr.com>

This company gives a slightly different description of In-Situ uranium mining than what we have seen
locally, particularly regarding the possibility or probability of heterogeneous fabric of the formation.

Mark Krueger shlama-Aberaln-situlraniumleaching's/ebsite. ppt
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